Introduction
Birth asphyxia is a common cause of neonatal morbidity and mortality.
1 ' 2 * 3 ' 4 Apgar score, a conventionally accepted method for assessing birth asphyxia has been found useful in the hands of trained medical personnel 5 " 7 . We present here evaluation of a simplified system of assessment of asphyxia at birth, and its comparison with the cord blood pH and conventional Apgar score done at 1 min. This project was necessary because of the fact that over 80 per cent of deliveries conducted in rural areas are attended by the illiterate traditional birth attendants and a national programme for training the traditional birth attendants for delivery and newborn care is already in progress in India. 
Materials and Methods
This study comprised of 62 neonates born between 37 and 41 weeks of gestation by vaginal delivery. They were divided into two groups of 31 babies each, one with Apgar score 0-6 and the other 7-10.
The babies were assessed for asphyxia soon after birth by the following criteria:
1. Evaluation of cry, respiration, colour, cord pulsation, activity, and reflex response was done as in Table 1 . Each parameter was given scores at 2, 1, 0 as the best, intermediate, and poor response, respectively. 2. Conventional Apgar score was recorded at 60 ± 15 s after birth. 3. Umbilical venous blood pH was measured in all the cases. Clinical assessment was carried out by one of the authors (DG) while resuscitation was carried out by the pediatric resident on duty according to the protocol of the unit.
Statistical Methods
Each of traditional criteria separately and in varying combinations were correlated to 1 min Apgar Score and cord blood pH by both linear correlation coefficient (r) and Goodman's co-efficient (y). 10 From these correlation co-efficients, the best set for single criteria, as well as the best sets of combinations of two, three, four, five and six at birth criteria were identified. The 'best of all sets' was the set having overall highest numerical value of Goodman's co- efficient. The significance of difference of correlation co-efficients (r) between the "best of the sets', excluding cord pulsation and the "best of the sets' including cord pulsation was found out by /-test.
Observations
According to 1 min Apgar score the babies were subscored as 2 (score 7-10), 1 (score 4-6) and 0 (0-3) for the ease of statistical analysis ( Table 1) .
The cord venous blood pH was categorized as per the observation of Sykes et al. (1982) ." The mean pH was 7.31 ±0.08. The babies with cord blood pH falling within -1 SD of mean (>=7.23) were considered as normal, those between -1 and -2 SD (7.15 + 7.229) as mild/moderate asphyxia and those falling below -2 SD (<7.15) were considered to have significant/severe asphyxia. These were scored as 2, 1, and 0, respectively.
Comparative analysis of at birth criteria (including and excluding cord pulsation)
The correlation of the cord blood pH with any single parameter at birth was poor (r = 0.2437 to 0.4479, y = 0.4174 to 0.6921). The correlation of cord blood pH and 1 min Apgar score with the combined six parameters recorded at birth has been shown in Table 2 . Similarly, the correlations of cord blood pH was calculated for the combinations of two, three, four, and five parameters at birth by including or excluding cord pulsation. The best of each numerical combination has been described in Table 3 .
When cord pulsation was excluded from the parameters recorded at birth, cord blood pH showed best correlation with a set of combination of cry, colour and activity (r = 0.3842, P<0.0\, y = 0.7138). This simple combination also turned out to be the best one (when cord pulsation was excluded) in relation to 1-min Apgar score (r = 0.7768, P<0.0l, y = 0.9393). However, when the best sets of clinical criteria at birth with or without cord pulsation were mutually compared in relation to cord blood pH and 1 min Apgar score, no statistically significant difference was found (/= 1.2855, / > >0.10; t= 1.5253, />>0.10).
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*'Best of all' set including cord pulsation, t'Best of all' set excluding cord pulsation.
Discussion
Restriction of this study to babies born at term through uncomplicated vaginal deliveries was done to include the type of cases commonly handled by illiterate traditional birth attendants. To make the observation at birth more objective the observer was not directly involved in managing these cases. 12 The simplified evaluation was done at birth to eliminate the time delay factor in evaluation (and possible intervention in abnormal situation). Cord pulsation was assessed at birth as a simplified way to assess the heart beat. 13 Skin colour was assessed as pink, blue, or pale-thus excluding the assessment of peripheral cyanosis. Assessment of tone was replaced by spontaneous activity for its simplicity. Cry was used as an additional criteria, thus increasing the importance of respiration.
Umbilical venous blood pH was preferred to umbilical arterial pH because of its relative stability beyond the first 90 s of life 14 and the fact that umbilical venous pH runs parallel to umbilical arterial pH. 15 The 1-min Apgar score was recorded in addition to cord blood pH so that the correlation of simplified at birth assessment could be made both with biochemical and clinical asphyxia.
To find out the correlation between two parameters with discrete value (like Apgar score) the linear correlation coefficient (r) gives somewhat conservative estimate. So we calculated Goodman's coefficient 10 (y), along with linear correlation coefficient (f).
When each of the six parameters was individually evaluated against the cord blood pH and 1 min Apgar score, the correlation was poor. In an attempt to evaluate if combination of less than six parameters at birth, especially without cord pulsation, could be as useful as all the six parameters, we found that the combination of three parameters (i.e. cry, colour, and activity) showed even better correlation with clinical and biochemical asphyxia (Tables 2 and 3 ). The addition of cord pulsation to those criteria, surprisingly, did not add significantly to such a correlation. This observation is not surprising since a combination of parameters was found to be better than single parameters even while evolving Apgar scoring system. 12 While in the Apgar scoring system, respiration and heart rate were found to be most useful, 3 in the simplified assessment at birth done by us, cry, colour and activity were found to be most useful from among the six clinical parameters.
Saling 16 found that clinical assessment of asphyxia at birth can be reliably made by excluding heart rate from evaluation. His assessment included respiration, skin colour, tightness of the cord and muscle tone and movement. Tightness of the cord will be more difficult to teach to a traditional birth attendant. Other three parameters are almost similar to those found useful by us except that we found infant cry more useful than respiration. Bretscher 16 modified Saling's method of assessment by adding timing of first breath, first cry, regular respiration, and skin reddening. This, again, cannot be used by the traditional birth attendant because of the fact that this all has to be related to close monitoring of the time.
We recommend that assessment of baby for asphyxia should be done at birth rather than delayed for 1 min. It is also suggested that an illiterate or uneducated traditional birth attendant can use a combination of parameters viz, cry, colour, and activity for assessment of birth asphyxia. This has been validated through comparison with cord blood pH and 1 min Apgar score.
